Tah18 transfers electrons to Dre2 in cytosolic iron-sulfur protein biogenesis.
Cytosolic and nuclear iron-sulfur (Fe-S) proteins play key roles in processes such as ribosome maturation, transcription and DNA repair-replication. For biosynthesis of their Fe-S clusters, a dedicated cytosolic Fe-S protein assembly (CIA) machinery is required. Here, we identify the essential flavoprotein Tah18 as a previously unrecognized CIA component and show by cell biological, biochemical and spectroscopic approaches that the complex of Tah18 and the CIA protein Dre2 is part of an electron transfer chain functioning in an early step of cytosolic Fe-S protein biogenesis. Electrons are transferred from NADPH via the FAD- and FMN-containing Tah18 to the Fe-S clusters of Dre2. This electron transfer chain is required for assembly of target but not scaffold Fe-S proteins, suggesting a need for reduction in the generation of stably inserted Fe-S clusters. The pathway is conserved in eukaryotes, as human Ndor1-Ciapin1 proteins can functionally replace yeast Tah18-Dre2.